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Tha BMtbfid diadoatd at ftnfaUaf a wall imtot lowariaf tod htraatkafly Jaiaiaf a carfax catena (2) tha wall 111) with 
ahaft aactioa (3) Bad AHar (4). Befara tawartaftfaa piacaa lata tha wall (11). at laatt oaa of the pipat (12) of tba abaft aeottoo (3) 
with fihar (4) it shaped ia toefe a way ai ta oeato at Watt two Lascitudfeal tocrafetieea (13) and cyUadrica) tack (28) with 
thread! (26X lha praduoiva layar (18) ia than apaoad up. and anca tha thaft aaetian (3) hat baas lowarad lata tfaa aaid Uyar, 
tha abt|Md pipa (12) it cxpaodad to aecurt Uw thaft aectkia (9) to tha w«U (11) and to aaparatt DOOrpiaductWa aad p^ductirA 
laytra. 



CDOCOO aagflHTfflMmig CTpOOTeJtBCTBa CKBaEOR, BIWOTBJDT B 

cedn pa3flejiBfiHa cnycx b ckb&rzbj (II) a rejweiHraoe coe- 
jimeme b nocaeflHefi kojiohhh oOcajmHx Tpy<5 (2) h xboctobe- 
Ka (3) c SiLKBTpow (4). Ilepej cnycKOM b cKBasHHy (II) do 
weHimefl unepe ootj 03 rpy<5 (12) xboctobhib (3) c 6zja>Tpou (4) 
DpottflJDspyift c 0(3pa30BaflHeM no ueHKueli wepe jrsyx npoaomr- 
hhx ro£p (13) fl UHJZBfiSpnecKHX KOHUOB (25) c pe3L<5aMZ (26). 
DpoayKTBBflKft njsacT (18) sateu BcKpHsaoT b Doa&e cuycica b 
Hero rBOCTOBHKa (3) npo^Hmtryu Tpydy (12) pacmapror oth 
sajtpenjieHHa zboctoburb (3) b ckbsshho (II) A paaoaoesaH ae- 

OpOJQTKTHBBEDC DJX2LCTOB OT DpO^KTUBflKX* 
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CHOCOE 3AKAIHH3AHHS CTP0I1TMLCT3A CKBA2HHH 
OdJiaCTL TeXHHKH 
IfaoGpeTeaae othocotch k dypeaas), a aMeaao - k cnocody 
3aKafnHBaHHE ctpoht eJiiCTBa ckbsshhu* 
5 HandoJiee ^eKTHBflO HacToaqee B30dpe?eHHe mokt 6htl 

flcsoJi&aoBafiO b cKBasaaax, meamx ropa3oaTaju>HHa t^hctok 
ctbojb, npodypeHHHfi b apo^KTaBHGM ejects, a TaKse b cmy- 
*aax, Konca aeaejaaTejaao yweHiinaTL aaaMerp cKBaaam, a spa 
aamraaa yqacTKOB b aaTepBajie ycTaaoBKB XBOCTOBaaa, cjaoaea- 

10 am cjadoajeMeHTapoBaHHiaca noponana, sue aueor MecTO odBajm 
noporo, xaBepao3HHe soau a 30hh norjmmeaaR npoaHBoraofi xbh- 
kocth, odinao pepeapHBaeme opoMeayTonaiBia Koaoaaaua rpyd 
ajDS Rojuoaaaua - "aeTj^HcaMir. 

IIpejuiiecTBymaS ypoBea* Texaaaa 

15 npa saaaa^BBaaaa cTpoaxsiiBCTBa cRBaaaau aeofixoaauo 3a- 

Kpenari ee creHKy b flETeprajie npoAyKTBBBoro rmacia, tto<5h 
npeaoTBparara odBaamaaae nopoaa a 9 rauc cjiejicTBae SToro - 
yzynseaae aociycjieaaa spoxyaztaa b casaaaay as apo^yKTHBHo- 
ro anacTa. Ana moJI uem b 3oae apojyKTaBaoro uaacia casa- 

20 sbbh ycTaaa&nBBasT xboctobbkb c $BJH>Tpaiaa. Kpoue roro, b 
zarepBaJiB ycTaaoara xboctobbkob c QnaBTpaua tocto Bcrpe^a- 
otch 30EH ocjtoraeaaS, Taaae xaa Hajnraae kebqph, odsajroa no- 
pojtH, BOSonpoaBseaaa. aorjromeaae npouHBcraoa aaaaocTa, apa- 
UHEaaae a nposyicTHBHcuy imacTy H8 npoj^y ktubhhx jhjbctkob ana 

25 npepHBaaae ero Tarawa y^acTKaim. B srax cjiy^aax aeotaogBMo 
aa^eaao paaodmar* yrasaaaae yqacTKH a sohh ot aposyraaBao- 
ro aaacTa. Bee axo Tpeflyet dojoanax uaTepzajaaax 3aTpaT a 
nparjeaeaaa oaenaamaoro caoxaoro oCopy^oBaaaa. 

Haaecrau Tpa apaaziaoaajn>ao orjoraamaxca spyr ot flpyra 

30 cnoco6a ycfaaoBRB xboctobbkob c gaa&TpaMB, npaueaaemze npa 
aaxaa^aBaaaa cTpoDT«n>cTBa cxBaaaa: noxBecaa aa neuearaou 
Kauae, aa azaafcax a aa onopaoS aoBepxaocTa ("CapaBOiaaK 
do Kpexuieaac ae^raaux a raaosnx cKBaaaa 1 *, A.H.EyjiaTOB, 
I9BI, c.137-146). 

35 Cyr* caocoda ycxaaoBka XBocToaaaa c $njn>Tpow aa ne- 

MeHTHou K3MH6 3aKJnmeTca b uoffbeuB Tatisoaasaoro pacTBopa 
aa bck) Maay XBOCTOBaaa, ysepaaBaeMoro aa Becy 0ypa^BH»za 
Tpydawa, yaaaeaaa Taunoaaaaoro pacTBopa, no^aaioro Bume 
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XEOCTOBKKa, 0. OTCOejfflHeHHH fivpHJIBHHX Tpyfi 0!T XEOCTOBBKa 

tojttico nocae odpaaoBaHBH b saipyfiHOK npocTpaacTBe neiieaTHO- 
ro KaMHH. 

IIOflBBCaCa XBOCTOBHKOB C CHJILTpatifl Ha KJIHHMX DCjneCTBJW- 

5 eicR TOJn»KO b odcaaeaHOU cTBOJie ckbbehhh, me Her H3H0ca 
Bayrpeaaefl noBepxaocTa odcaaanx Tpyd, nyreu 3aiumH3BanBJi 
xDOCTOBBna njiamKaiiH, pa cnojione hhhuh aa eh?vkho2 noBepxao- 
cra noaBecHHX ycTpoflCTB. Kotopae bxoott b KOJUceBoa m6Sko— 
aomrafl sasop. 

10 3tot cnocod Benpaaeanu npa nana Ueaee 30 mm) Koaaie- 

bhx aasopax, ecaa cnycK xboctobbki conpmeH c npopadoiKoa 
ocaomeHHoro ctbojbb cxBamm a pacxasaBaaaeM XBOCTOBiuca, 
Koxna BHyrpeHHHH noBepxaocT* odcaaaoa kosoehh, b Koiopofl 
niBHHpyeTcfl- yciaaosKa, meet BeaonycTBMHB bbboc, jcoraa Bee 

15 xboctobhks c $EJBTpraa npeBumaeT 1000 kH. 

noHBecay xboctobbkob aa ynope o cyme otbotbt aa cTana- 
oBapBBX racTitax cKsaszHH, nae yxe odpaaoBaaa onopaaa oo- 
BepXHoeti, b icaiacTse aotopofi Hcnwaayui: npoTomca Baytpa 
natpydKOB. npacoejtaaaeiiHX a aaaaeMy aoany npejwnymeft Roaoa- 

20 an; Bepxazfi aoaea paaee cnyneaaoro XBOOTOBaaa; aoay nepe- 
xom ot dojttaero aaaieTpa a laeaMeuy npa sByxpaBisepBofl npo- 
ueayTO^aofl awroaae, aowpofl odcaseaa oKBazaaa. 3tot cnocod 
opaieaau Jam, npa yeaoBaax caycaa xBocTOBaxa so aaaaaaofl 
rjiydam. Haaie moBecaoe, yctpoftcTBO xBocTOBaaa ae w>bmt 

25 ao ynopa a ae cpadoiae?. 

HeffocTOTaaMB yaaBaaaax cnocodoB yc»aaoBKa xboctobbkob 
c fiajiLTpaiia npa aaKaaTOBaaaa crpoarejacTBa cKBaaaaH kbsb- 
McarcyxeHHe npoxcaaoro ceieaaa CKBaaaaH as-aa neodxoraMO- 
cia npBMeaeaaa pa3*eHaaateaeH a nonBecBHX ycTpoaciB, koto- 

30 we onyoRanr Bayrpi yxe odcameaaoa CKBaaaaH, aetxJxowMocTB 
Saueaeaaa caoxaHX no aoacTpyanaa pasteaaaateaea a oojBee- 
HaTycTpoacTB. a taaae orpaHnieaaocTt npaueaeaaa, odycaioB- 
aeaaaa bosmosbootbd noaBecaa xboctobbkob tobbko b odcasea- 
HOtl ctbgbb CKBaaaaH (apoMe cnocooa ycraaoBKB aa neuearaoM 

Kpcwe Toro. aeaooTataoM cnocooa noaBecaa xboctobbkob 
o SmiBTpaiia aa neMearaoM Kauae aBaaeTca aeodxoaauocTi 
neueHTBpOBaHHH XBOoTOBaaa. wo caaaaao c doaanaMB saTpaTa- 
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mh ueweHTa a BpeneEfl Ha npoBeaeHKe padox z osggaHBe 3aiBep- 
aeBaHHH aeMeHTHoro pacTBopa, IIpz 3tom HsodxojuaMO ocyujecT3- 

JHTL DOCTOHHHyX) npOMHBKJ CKBOKHHH DOCJie HeMe HTHpOBaHHH 

xBocTCBUKa b Te^esne Bcero BpeMeaa ozxj&ejik 3araep*eBaHaH 
5 a^eHTHoro pacTBopa c oxaospeueoHHM BpameraeM dypzn*Hofl 
kojiohhh. HpjiTow, padoTe no aeueHTzpoBaBHS xboctobhkob npH- 
cynm asapiLE, Tame, Hanpawep, Kan: HeBoaMDHHOCTB OTCoejiHHe- 

flZS KOJIOHHH (JypHJEbHHX Tpyt5 OT XBOCTOBHK21, BCJffiflCXBHe HpHMe- 

flefijw pesidosnx paaiejuaHzre Jtafi ; npopeaame odcaofiHX Tpyd e 
10 sadypaBaflHo HOBoro ctboje npa pa3<JypHBaHHH ocsacTXE s yajttOB 
coesaHeHBft oeKOHfi xpyd H-^pyrax. 

KpoMe Toro f ash mporaerag padOT do new BK?zpoBaKHD 
ZBOCTOBHxa Heodxosswa cooxBexcTEyniia* xexHHKa (ueMeflrapo- 
BOTtHKe arperara) z dpzrajcn padoqsz. 
15 Ette oahbbi Hwocrawtou aroro cnocoda hbjwcxch HeBosuoz- 

hoctb ero opzMGHeazA upa aajnrain soh norjraaemji b &B?epBajxe 
ycraflOBKa xboctobhke. 

H3BecTefl xaKse cnocod 3aicaHHHBaKra cTpozTejacTBa craa- 
xhh (su f A t 1659626) v Bfunmnzmfi b ced* Bsoomm soh ocjiok- 
20 aeHzfl dypeHHH, pacn o jeojkb hehx Bone uponycrBBBoro aaacxa so 
ero BCKpHTza, cnycK b cKBamHy kojiohhh odcaxHBZ ipyd c 

$HJILTpOM-XBOCTOBHKOU Z UeHTpaTOpaMH , 3aD0AH6HH8 $HJH>TpOBOfi 

30HH cKBamflH BpeueHHO aagypopnannpi KaxepHaacu z aeueHTH- 
poBame kojiohhh odcaaHicr xpyd npz repueTnaoM paasegHKamui 

25 HOJSOCTH $HABTpa-ZBOOT08HKa OT DOJtOCTO KOJIOHHH BGp6MHHK0l! 9 

pa3pyuaeM0fi nocoie ee aweBTHpoBaHHA. 

3tot cnocod He odecneHmaex Haaeznoro pasodcqemw npo- 
^yKTHBHoro aaacxa o? nepmemnnmrca c hzm HenpojyKXHBHHX 
yqacricoB z BHmejiesamzx ot npoayraHBHoro wsaoxa HenpojCTKTHB- 
30 hhx ropzaoHTOB, Boneacrane Henamoro y^ajieHZH dypoBoro pa- 

CTBOpa 23 H&IUXOHKHX Z P0pH3 OHTaJTbHHX y^aCTKOB CKBaXZHH 9 B 

kotophx npoacxoOTT ocaweHze TBepaoft Shsh H3 dypoBoro pa- 
cTBopa npz ero jDcapKyzumzz* 3xo ycyryttraexcH fienojiHm yHH- 
jieEzeM rJiHHHCToS Kopra, a b uecTax yuaaeRHH ee noBanaexca 
35 onacHocn odsajuraaHZH nopoa, tpo larate cmncaex Ka^cxBo 

H30JIHHH2 DJSaCTOB* 

KpoMe Toro, na ygaaaHHHX r&tcTxax oKBasHHH He y^aexca 

f ^j^nwt^m 0dpa30M HQ HTpZpOBaXB aKCnJ^ataiQIOHHyE) KOJIDHHy , 



WOW/0347* 



PCT/RUS3/00173 



ocodeaHO b cjiadocneMeHTHpoBaRfiux nopojiax, na-3a BHaamBa- 
hok ue KTp&TopoB b 3ty nopo^r, tto npennrcTByeT no^T^eHino 
paBHOMepnoro no tojdepih6 CTeHra neMeaTHoro aojaua. 

Ifee osrzm HeaocTaTKOM 3Toro ccocoda HBJiaeTCH djiojoipa- 
5 Baaae nacTH npoATRTHBBoro nnacTa ueueHTHHU pacTBopcw, no- 
cTjnanqzM b cbmn>TpoByK) 30Hy cKBasaaa npa aeweHTHpoBaHHn ko- 

JIOHHH dOcagHHX Tpy(5, BCJEQSCTBH6 BUHa^eHBH H HaKODJIfiHKH Bpe- 

MeHflo aaaynopaBaimero uarepnana b HSKHefi (*ohho3) tocth ro- 
pasoHTajttfloro cTBOJia npa saaraTejaaoft ero npoTase hhocth h 
10 otipaaOBaaaa nyotox b Bepxaefl tooth ctboj»; aoropae sanaraa- 

DTCfl neMGHTHHM paCTBOpOM OpZ Z16M6BTBP0B8HBB OticaSHHX KO- 
J10HH. 

Haadojiee dnaaami so TexaarocKOfl cyniHOCTH k saaBroeMo- 

MjT HBHTOTCJI CD0CO6 3aKaHHHBaHHH CTpOBTeaBCTBa CKBSSBHB C 

15 ropg30HTajrhHHW jraacTKtw crBoaa, npodypeaaaa b npojQTKTBBHOM 

MaCTe, ( Baker Hughes, USA "Baker Hughes technology forum", 
Coru, 6-11 f 1991, c. 25-25) 

BKJnmnnBft b ceda oujck b CKBaaray aa rojioeas otfcaamcc Tp7<J 
XBocTOBHKa o npejqaapareJiBHO nepgopapoBaaai*! $hjmpom, paaoG- 
20 meme saKOJxoaaoro apocTpaacTBa b 3 one npojyKTBBaoro anaoTa 
ot BBmejiesamaz a nepeuesamaxca c ant Heap o atrthbhhx bjbotob 
HapyxHHMH naaepaMH a aeMearapoBaaae jcojiohhh ogcajirgre Tpyfi 
same xboctobhkb c $hhbtpom c bomoihh) nerjeHTapoBOTOoA My$rs. 

OCHOBHMJ HCBOCTaTKOM STOrO CDOCOda HBJSXCTCA TO, TOO C 

25 nouom&D oaaepoB a aeuearapoBaaaa aaxaaaepaoro aojaneBoro 
npocTpaHCTBa ae otfecneTOBaeTca aajexaoe pasodmerae saaooioH- 
Horo npooTpaacTsa b eoae npojoraxaBBoro asacTa ot BHmaaeaa- 
hqx a aepeueaamoizca c bbm aenpoffyRTZBHHX onacTOB, ocotfea- 
ao b nepexoafrax aoaax ctboje crbsbhh c BepTaaaaBaoro aa 

30 ropasoamaBaoe aanpaBaeHHe f BcaeactBae aeooaaoro 3a*iemeaaa 
(JypoBoro pacTBopa ixeueerHuu. 

Kpoaie Toro, naaepa as-aa Lsaaofl otlhh He moitt aaaeaao 
nepeapHBan xaBepH03aue 30HU» noma ax jmaeflfiue paauepH 
npeamiEUOT aaaeftaue pa3uepa noBepxaocTa yaaoTaeaaa naaepa. 

35 3to ycyiydJDieTCH b ojtBaaaaax, BcapHBnmx cja6ocueMeHTapoBaH- 
Hne nopojm, me aueDT mbcto oteajm nopojw, ocodeaao, nocae 

npOMHBKB CKBaSBHH B yEaaeBBH C ee CT6H0K KOJIlMaTaHBDHHOfi 

Ropaa* 
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B ocROBy HacTOiisiero E30dpeTeHHH noiroseEa 3aaa^a co- 
3jxaHSH cnocoda aaxairaaaHaH CTpozteJEbCTBa cKBaxzH, xoTopHfi 
odecne^HBaji 6u aajesHoe pa3odaerae npowKTEBHoro anacTa 
ot BHmejiesaiqHX z npzMaaamzx x Heuy HenposyxraBKHX ynacTxoB 
5 upu bsumb b bzz 3oh ocJiosfleHUH dypeHra jaxJoro Bgga 2 opo- 

THB6HH00TH* 

PaCKpHTHe H30<5peT6HHfl 

HocTasjzeHBaA 3aaa<a BocTzraeTca TeM, hto b cnocode 

3aKaHTOBaHEfl CTpOHTeJILCTBa CKBaHZHU, BRJBTiaKHIlCM B CedA BCXpH— 

10 th8 npoj^KTHBHoro miacTa, cnycK z ycTanosKy b cKBaxHHe xo- 

JIOHHZ2 odcajOHHZ Tpyd B XBOCTOBZKa C $JLH>TpOW c od8cne*eHzeM 

hz repweTOTHoro coeKZfieaaa uesny codoft,H pa30dmeHze senpo- 

JQTKTHBHHX yTOCTKOB OT DpOflyKTBBHHX, COHBCBO Z30flpeT8HBD t 

cnycK b cxBasHfly xojiohhh odca^HHX Tpyd h XBOCTOBZKa c hbje>t- 
15 pom ocymecTBMDT pa3nwn»Ho t a ax repueTfiwoe coeazfieHKe 
ocymecTBJiOTT b CKBazzHe, opn 3tcm do MeHLmefl wepe ojjHy as 
Tpyd XBOCTOBHica sepeA ero cnycxm b cxBaxaHy Dpo^annpyuT c 
odpaaoBaoHeu no Mefiusefl uepe ssyx npoaojr&HHX rogp h ujunm- 
psnecfizz koheiob c peaLdaMz, a ooore cnyoxa XBOCTOBzxa b 
20 cKBasasy npogmiBfiyv Tpydy pacnmpsM ycTaHOBKH xboctobz- 
xa b QKBasHfie n paaodmefiBH ResposysTfiBHUZ asacTOB ot npo- 

JtyRTfiBBHX. 

Upe^jaraeuoe z30dpeTefiae uo3boj&h0T 3a ctot hckjzdh6Reh 
npmeaeazfi ycTaHOBRz xboctobhxob c gzjaTpauz KoxcTpyx- 

25 thbho - cjiozbuz passeszazTejiefl n noflBecHKX ycTpo2cTB, a 
Taxse uaxepoB jpw pasodmesafi djeictob ynpocrari 3tz padoTu 
z odecneHETB dozee aaaeraoe paaodmeHze HenpoayxTZBHHX iwa- 
ctob ot qpojQTKTZBfioro miacTa. a Taxse nepexpHrne 30H ocjioe- 
flefiiifi (xasepii, odqfuoB nopojm, djbctob c aaouaxLHo bhookzm 

30 BHyrpwuiacTOBHia aaBJieHHeu, BOjto-raao-apo^BaeBHfl z ffpyrnx) 

JDDdoS OpOTSVefiHOCTB. Ilpfi 3T0M HazdOdttffiHfl 3§$6XT AOCTfiTaeTCfl 
B ffft^ngmnr CKBaXZBHX Z B OKBB3SSBX C ropH3 OflTag&HHM 

rom ctboje, a Taxze b Tex cnyvanx, xoraa npoTHzeimocTB 
yxasaHHHX nnacTOB z 3 oh He nosBOjraeT nepeKpraaTt zx naxepa- 
35 MB, a neweHTupoBaHHe ae oderaeTOBaeT sa^eEHoro pasodmeHza* 
Kpoue Toro, ycTaaoBxa XBOCTOBzxa c naniTpoM c ecmchuld 
npoSHjaBHX Tpyd 00 cpaBHeflJoo c zaBecTHUM cnocodOMp corso- 
■ ho xoTopoMy 3Ta onepanzA ocymecTBMeTCK uyTeu neweHTzpoBa- 
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aafl XBOCTOBaaa, D03BOJiaeT chh3hti> pacxoj; ueweHtra, cokdsthtb 
EpsMH Ha ycTaHOBKy, Tan aaic oraaaaeT BeodxaHimocTi b oeh- 
^aHHH 3aTBepneBaHgg neaeaTaoro pacraopa n ncnojiLo oBannn 
axoro cnennajiBHux dpanm patfonnx. 
5 3 ojhom H3 BapaaflTOB BunojEHeaza £3DdpeTeana nocjie 

BCKpHTEK npO^KTEBHOrO DJ&CTa B cRBasBHy cnycsairr XBOCTO- 

bek c (xiuEbTpow i! yciaaaBKHBaxjT ero b jqpo^ktzbhom anacTe 
uyreM nparaTza no negsroeS ksepe oaaofl apocoatoHoii xpydu npn 
ee pacnfflpeflHH k cTea&e cKBagam, a aateM b ckbqxbbj cnycKa- 
10 st KOJiofiBy odoasEBZ Tpyd, aazazfi icoaeii Koiopofl rejaeTarao 

COeSBBRDT C BepZHJOS KOHqCM XBOCTOBHRE* 

IIpejaaraeMHfl sapaaar BHnojmeaaa jreodpeieHiw no3BOJweT 
ycTaflasMBaTB zboctobhk b aeodcaaeaaoM cTBOJie craanHH, ina- 
roaapa ieuy odeone^nmaeTCH aajexaoe pasodmeme BpcayKMBHo- 
15 ro nmcta or wnexemmx aenpojyaraBaHX bjectob, Dpeaorapa- 
qaeTCH cyaeaae gzaueTpa oRBassm a cHEsaeroa paoxta odcaa- 
hhx Tpyd# 

B ffpyrow Bapaaare Banojiaeaza asodpeteaaH b aa^ttuie b 
CKBasaay cnycaara jto apoflyaraBaoro njoacia a ycTaaaBraBarr 
20 KOJioHfly odcajtEHX ipyd, a saieia nocae BCRpurza npojyraaBHoro 
jmacia b aero rapes siy Koaoaay cnyeaanr xboctobhk c $bje>t- 
poai a npa pacmapeaaa npo&uaaofl ipyda yora fwbjthtow ero b 
cxBazaae, spa aTcu npo&uoayi) Tpydy npazauasT k cteaae aas- 
aero aoaxp kojiohhh odcaaaax tpyd, odecaenaBaa ee repMeTara- 
25 aoe coejtaaeaae o xboctobhkom. 

Taicofl aapaaaT Banaaaeaaa aosBOJoaer acaojoaoBara aaado- 
jieeMjpocTofi, Buroaanfi a aa^exEuS coocod ycTaaoaxa xboctobh- 
kob o $aJzx>TpaBia c aoMomtD npo§zjn&BHx Tpyd b Tex c^yroax, 
aorna b oponeoce dypeaaa caBamaa Bcrpe^aroca anacTu c aao- 
30 uajoao bhcokbm BayTpanjctcTOBiw j&Baeaaefti, KOTopiie odmao 
DepeicpHBam npoueayTOTOHMa Kuioaaaua odcaraax Tpyd aaa 
KOJtoaaaMa - "jierysKaMa". 

KpaTRoe onacaaae rapTesefi 
JJpyrae neaa a npeiwymecraa aacroamero a30dpeTeaaa cTa- 
35 ayr noaaraK as cjie^ymiero AeTamaoro onacaaaa npaaepoB ero 
SHnojmeaaa a opajsaraeuax ^epreaefl, aa xoTopux: 

$ar« I asodpaaaer rouiuibkt odopyxasaaaa jwa cnycaa a 
ycTaaoBKH xboctobhkh c smltpoi b cRBaaaae; 
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<5zr.2 - ceneHHe EMI aa anr.I; 

QZTm 3-4 - ycTaaoBsy xboctobbiq c qzjbtpom b cKBaaaKe; 

CUT. 5-5 - BapHEHT yCTaHOBKH XBOCTOBHKa C ©EJIBTPOM B 
CKBaKHHe. 

5 Jiynnizfi BapzaHT ocymecrBJieaaa zaodpeTeaaa 

Cnocod aaKaH^HBaHEH cTpoHTeJEbCTBa cKsaszKH 3amnnae?- 
ch b pa3^ein.flOM cnycKe b cKBazzHy a reptteunHOM coearaeHzii 
BHyrpz ee kdjeohhh odcaazux Tpy<5 z xBocioazKa c cowltpom. 
Ho MeHucefl Asepe ojiny zs ipytf XBocroBZica nepon cnycicoa b 
10 cKBamay npogaumpyuT c odpaaoBaaaeM no Mearaefl isepe jcsyx 
npo^ajcBHHx rovp z nanzajgswecKHX xomoB o peaidawz. IIpo- 

J^KTHBHHfi DJiaCT 38TW BCKpHBaDT, CDyCKBST B Hero XBOCTOBHK 

c $zjn»Tpow, nocjie ?ero npo$zjuayi) rpydy pacnspssr jtra 

yCTOHOBKH XBOCTOBHKa B CKBaXHfle Z Da30dO)eB2H HeUpOJQTKTHB- 
15 HUX DJOaCTOB ot npo^yKTZBHKX* 

B COOTBerCTBHZ C OSHHM £3 BapBBHTOB BHD0JLH6HZH CUOCOfe 

nocjie BCRpuTza npo^yrazBHoro njaacTa b cKBazzay cnycKajor 

XBOCTOBHK C $HJII>Tp0M Z y CTfl ffifl KJTHBaPT erO B DpO^KTZBHOU 

miacre nyrea npzzaTaa no ueBunefl iiepe cwaofi npo$uttHO» Tpy- 
20 <Sh npz ee pacmzpeBzz k ctohks CKBazzaH. 3a?eM b cKBazzzy 
cnycKaDT Kojxoaay odcaaamc tpytJ, zzsazB Koaen KOTopoft repwe- 

THTOO COejOSHHDT C B6pXBZM KOflHOU XBOCTOBHKa. 

3 oooTBeTCTBZZ c xpyrm BapzazTou mnomeaag Z3O0pe- 
T6BZS Baarane b CKBazzay ao zponyxTZBHoro mzacra cnyoKarr 

25 z yoraHaBJEBBaxw Koaoazy odcaaaitt rpyd. 3a*pew nocze bckpkthji 
npoAyKTHBHoro naacia b aero to pes 3Ty zozoaay cnycKaur xboc- 
tobzk c mzEMpoM z npz pacmzpeHzz npofczjaaofl Tpyte ycTaaaB- 
jnraaDT ero b cKBazaae« UpogsuLbayv TpycJy npz stow npzxzuasr 
r cTeaze azzaero zoana koaobbh oGcajtHUX Tpyfi, odecne^asaz 

30 ee repMerraoe coeweaze c xboctobzkom. 

Cnoood ocymecTBUJBDT c zomoobd ycTpottcrBa, BKJnnanaero 
b cedfl Kojuoaay dypzjcbZHX Tpyti I ($ar.I) f KOAoazy odcajxaHX 
Tpyd 2 (cpht.3) , XBOCTOBHK 3 c nepo?opzpoBaHHHM 9HJn>TpoM 4, 
coeOTHaeMHfi c kojiohhoQ flypzatBHX Tpyd I c dcmoiuld nepexojEH- 

35 za 5 z nepeBoaaaaa 6. nepexoaaaz 5 (ajceaeaT, coexzBHmzft 
Tpytiz c pasHniz gzauerpauz) meet nepeumor b Bine cejwa 7 
z mapoBoro raanaaa 8 (q?hi\3) , paaaiejiznncro uojiocth xboctobh- 
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KB 3 C OTJttrpOM 4 K kojiohhh odcaMHX tp7<5 2. IfepeBoaHHK G 
(Sht.I) caadaeK KaanaaoM 9, nepeKOBBamm kresji 10, cood- 
matcmfl dojioct* kojiohhh Cjphjtbhhx Tpyd I co cjcsasHHOlt II e 
cjiTKajunS xm sano^aeHca hojiocth kojiohhh dypmisHEX Tpyd I 
5 cKfiaszHHOfi ejukoctbd npa cnycKe KOfmoHearoB ycxpoflcTBa B 
cKBasHHy II. no MeaBioel! Mepe osna H3 Tpyd 12 XBOCTOBHKa 3 
3HH0Jifl6Ha npogHJE&HoR c no weHtmett Mepe jteymh npojioJiiHHMH 
rofpawa 13 (6nr.2) , pacn o Jiose hhe&ie cwueipmRO OTHOcHTeJGr- 
ho qeHTpajiLHoS och TpydH 12, h rpaaxK^paTOCKHim RoanauH c 
10 pestttaMz (aa to. I He nomaaHu) . Todpu 13 hpo$b&&hhx rpyd 
12 3anaraeHH repMewoapyimeft naorofl 14. Ha xoazje 6njn>xpa 4 
yctaHOBJieH nesTpaTop 15, odecncaBannafi neBrpspoBame &ua>x- 

Oa 4 OTHOCKTeJCbHO CTeHKZ CKBaSHHH II. 

B cjQnzae npoxoraema cKBasaHH II iepe3 HenpojcraraBme 
15 yracwca b ee ropraoHrajoflofl *ac?a hjihpotom c 3thmh yrocx- 
kbmb xax noaasaao Ha qmr.I f 3 t 4 f nepgpopaOTOHHHe OTBepcxra 16 
$anMpa 4 saxpHBavr sar^ymKauH 17 as xhmot6ckh paspymaeMO- 
ro uarepaajia, aanpaMep, uarnaH. npoguaHue Tpyda 12 pacno- 
JiaraM Ha oooiBeTCTByisimx y^acricax zboctobhkh 3 c ^hjiltpom 4 
20 jjk paaodmeaaa npoayKXHBHoS racxa nposyiaaBHoro njacxa 18 
f_y ox HenpojcrKTHBHofl, a xaase sm coegaaeaaa XBocxoBaaa 3 c 

KOJIOHKOS odcajOHHX Tpyd 2. 

3 ycTpaftcTBO bxootp xaase pasBajEmeBaxejn 19 (Sar.5), 
HcnojrMyeMHft mh BanpaBaeaaa rocpp 13 opo&ax&aHx Tpyd 12 

25 nocJie ax pacmapeaaa. 

Cnocod ocymecTBHHTT cxbjsjww odpasoM. B npocecce dy- 
peHBH cKBaKHHH II (gar. I), sepeiS BCKgmzeu npojiyKXHBfloro 
onacxa 18, H3bccthhmh npaeuaMa * H3 ojeepvdt Bee HeoomecTHMHe 
no yczoBasM dypeaaa qxhctu, pacnojioaeaaHe Base npojjyjcxHB- 

30 Horo 16, a nocjie Bcapuraa oocjiesflero a dpomhbkh OTBOjia 
cgsaaaHH II s aee cnycraDx aa kojiobho dypajoaHZ Tpyd I 
xboctobhk 3 c upejLBapHxejE&Bo nep^opapoBaaa&M $am>xpota 4, 
coeAaaeaauS c kojiohhoS dypaoiBHux xpyd I c homoeh) nepexos- 
aaaa 5, spo&uiHHX Tpyd 12 a nepeBOOTHica 6. IlepsopaxizoHBue 

35 oTBepcTEH 16 fanBxpa 4 aaicpHTK 3arjByoRaua 17. 

Iloc&e wcTaseaaa $aiaxpow 4 3adoa CKBaaaau II b dojio- 
cm npocajaHHX Tpyd 12 sara^aoa npotaHBoraoS zaaaocxa oo- 
sjwst aaBJreme, aeodxojtauoe sm BHDpaBaeaaa aposojnaux 
roep 13 a npaaaxaa cxeaoK Tpyd 12 a cTeaae CKBaanm II 
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(qht.3), odecne^EBaH coBtiecTao c repMeTiDHpTnuea nacToli 14 
repueTHrayi) mojaggp Hsnpo^yKTHBHux ynacTKOB npojnyxTHBHoro 
nnacTa 18. 

3aTeM K0JX0EH7 Oypsaftmrc ?py<5 I (^ar.I) mecTe c nepe- 

5 BOflflHKOM 6 OTBflOTmaPT OT BepXHEX npO§HJH»HHX Tp76 12 H DOJl- 

HBMacr S3 cKBaszHH II, npacoejiBBHOT k esS paaBaameaaTeffl 
19 (car. 5) 0 cHOBa cnycrasT b cKBamay II ao Bzosa b Bepa- 
fp"^ toot* npo$mn>Hnx Tpy<$ 12 ($zr*3). Bpamaa kojeohk7 tirpmiii- 
hhz Tpjtf I suecTe c pasBajoaeBaTeseti 19 9 npoira boast OKOH^a- 
10 TeABoe BUnpaBneEEe ro§p 13 h njnoTHoe npasaTue ctbhok npo- 

tHJTLHHX Tp7(J 12 K CTORKaU CBB&ZBBH I. EpR 9T0U repUe*B3Bpyi>- 

njan naora 14 ($et.2) odecneiHBaeT Bajeisyr repwerasamuD 
aaTpydaoro npocrpascTBa ckb&sebh II. 

Bajiee KoatoBay 6jpzja>wx Tpy<5 I c paaaajaqeaaTeaeM 19 

15 (ftHT.5) nOSBBMaST S3 CKBaiHHH II H CUJCJCaOT B fl6e K0JI0HH7 

oticaamcc Tpyt5 2 ($>ar.3) so Bxoaa ee Hnasero kohuh Bayrp* 
BepxBZX npoQZjiBHHZ TpycS 12 c odpa30BameM aasopa 20 ubvj 
drm robhom, oemtoM 7 b cTeaRaMB sepxHux dpo&wbhhx Tpy<$ 12. 
3aieu b cKBamaay II cdpacBBasT mapoBofl KaanaH 8, xotopufl 

20 cajonrca b oejuro 7, pasodman BByrpeaaHe dojiocte xboctobhrb 3 
h oticaxBoft kojiohhh 2. npoBBBOflinr saxamj neueflraoro pactBO- 
pa TOpea kojsdhb7 odcajmizz Tpyd 2 V nocjxe wo onydcaiDT ee 
HZXHzfi KOHen ao ynopa b cyxeme b nepexoamKe 5 ($ht«4) f 
B,nocae sasBepgeBaflKB ueiaeflraoro pac*Bopa f paadypaaaiw 06- 

25 paaoBasEprcs Bayrpa kojelohbh oticasflux ipyd 2 aeMemayD npo<J- 
27 (bo BoraaaBa), mapoBOfi K&aoaa 8 h cejuto 7. 

B cayroe yctaaoBKB b fajatpe 4 Bpeuessux aarjvraeie 17 
(&HT.I) noosesBEe paspynasr aaxawofl b aero pac^taoS nop- 
hhh khcjtoth ($ht.4). 3a?eti npoB3BOjwT ocBoesae ckbbbbbh II* 

30 B rex 0J^QBZ 9 KDTJIB B posy kthbbhS aaact 18 BCRpHBasr 

noose cnycjca xoxobbh oficaaBHX tpyd 2 (Banpauep, npoMesyroi- 
sofl bsh 8KCHJiyaTanH ohhoII ) f to xboctobbr 3 ycTaB aBJ i HMW 
syreu npeiaTza CTesoR BepxHHx opo£hxbbhx Tpyd 12 k bhtt- 
peaam creHRau bbbboto jcosua kojiobhu odcaEHHX rpyd 2(ct.6). 

35 JUa a*oro c jmerow Beca xboctobbkb 3 a cmarpa 4 pacneT- 
hhm nyreu onpese^HDT HeoOxo^wr flraay Bepxasx opogou&BUX 
Tpyd 12 9 c BOuomBD KOTojm OysTT bx yctasaBSBBaTi* Ha Koane 
aouBTpa 4 Kpemrr danwaK 21 (mar. 5) c cejpiou 22 vox mpoBoSl 
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KjianaH 23 z orpaKSHHTejteM 24, npeaoTspaiaaiDnuiM nepeuesneBne 
KJianafia 23 b odpaxHOM HEnpaaneKBS. EHTepaaJi kojiohhh ofican- 
hex Tp7<5 2, 3 KOTopoM sojkhh ycTanaBJiHBaTL npocaaraHHe Tpy- 
<5h 12, KajmdpTDT pacmEpHTeJueM (Ha oar. He D0Ka3afl). 3aieM 
5 k KOJioHHe fiypMBHHX Tpy(5 I npacoeiaHHDT pa3BauoaeBaTejn> 
18, coejwHeHHHfi c munumpHnecicoS toctlb 25 BepxHefl npogsmir- 
ho2 tp7<Jh 12 XBOCTOBBKa 3 c noMomH) JieBOfl pesste 26, cnyc- 

Kai)T CKOMD OHOBa HHHfl T2LRZM 0<5pa30M HHCTpJMeHT B CKBaHEHy II 

($ht.5) b nponHBauT ee, noose nero cfipacHBacr napoBOfi raa- 
10 caH 23, nepeKpraan nps 3tom oTBepcTHe b cesae 22, a saica*- 

ROft DDOMHBOHHOfl KHUKOCTH B DOJ10CTH XBOOTOBEXB 3 H &E3BTpa 4 

coaaapr b hex aaBneHHe, HeodxojWMoe sra onpeccoBra Bcefi 

KOMHOHOBBB, DOT ^efiCTBHeil KOTOpOrO OOTOBpeaeHHO BHDpaBJMDT— 

ch ro$p« 13 Boex npogaJUHHX xpy6 12, Koiopue (Jhjih bwddtohh 
15 b KoanoHOB^y otfopyjOBaHHa. 3 pesyratate btoto ctohkh Bepx- 

HZX npOQZHJXLHUX Vpj6 12 DJIOTHO npHZHUaBTCH K OT6HKO HHSHQro 

kohcb kojiohhh odcagHHX ?pyt$ 2 (qet.6). 

3 cjynae bkhdhohhh b KotinaHOBKy npograjiBEHX Tpyd 12 mst 
paaofimeHBH HenpoayOTHBHHX anacroB ($nr.3) zm BHnojmemw 
20 Bcero §»ttTpa 4 H3 npoflajama Tpyti 12, kbk noKaaaao Ha €o- 
xypax 5 h 6, to 0T6HKZ 3OTX rpy<$ 12 sarae motho npmDHMarc- 

OA K CTCHK8 CKBaXHHH II. 

HaTAseHBeM e Booawofl HHOTpyMeHra npoBepro* ycToftro- 

BDCTi yCTBHOBKH XBOCTOBBXa 3 0 ©ESiTpOM 4 fia 0C6B06 0M6H8- 

25 Hze* 3a*eM BpameHHeai kojiohhh dypHJE&HHX Tpytf I c paaBanwe- 
BaTejieM 19 BopaBO BHBBHHHBasT noczejiflHfi B3 mumsBpinecicoro 
KOHoa 25 BepXHea nposajraoft TpydH 12. OsHOBpeuefiao hemes 
BajanyBBwe ajreiaeHTU 27 pa3 ba jthi BBarojg 19, nojuowaflci ssepx, 
pa3Bajx£OOBUBasT peaxtfy 26 munwiauraecKoro Koaoa 25, yBera- 

30 rag* ero BayTpeaaHfi jaaMerp. 3a?eai HHCTpyweai nosawr bkhs 
c omoBpeiieHHoft npoMmicofl h spamemeis ero BnpaBO, b peayjnr- 
TaTe TO ro npoHCXOTOT jaJMefimee pa3BajauoBHBaHiie mumHSpa- 

qeCIODC KOHHOB 25 H BepXHZX UpO&UhWBi TRT<5 12 HHXHMH BaJOr- 

uynwwH 3JseM8HTauH 27 2 BepxHHMB 28, wewaw (Joittnnfi aaa- 
35 uerp, TOfl KHXHBe* 

UO OKOH^BBBE paSBaJIfflOBHBaHHH DpO§HJIBHHX TP7<5 12 BX 

niecn c KoaioHHofl oCcama Tpy6 2 onpeccoBHBaw Ha repMe- 
thhhomb coanaraeM b hex raBJieHM. Hpa otcttctbee repMewn- 
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HOCTC pa3Ba71HI0BHBaH£e nOBTOpflDT. 

3 CJjyrajDC BKJQ3H6fiflS B KOMEIOHOBK7 3C30CT0BHKa 3 MK 

$Hjn,Tpa 4 aonojiHaTejttHHX hpo£mbhhx Tpyd 12 ($nr.3) mh 
BHBojiHeHHH Bcero 5Hjn»Tpa 4 H3 npo$jun»HHX Tpy<5 12 (±sr.5,6) , 
5 nepoopauHOHHHe oTBepcTaa 16 3aKpHBSuor 3arj^ymKaua 17 as 
xmureeoKH paspymaeMoro MaTepaana, Roropae nocjie aaBepnemH 
pafioT bo ycTaHOBKe zboctobbkb 3 c §ejzl?pou 4 paapynoDT 3a- 
KavoS cooxBeTCTByimero xmapeareHra. 

npOMHTIOTftHHag BpBMeflBUOCT* 

10 IIpe^jmraeMHfl cuocotf noaBOJsaeT aaaerao paaodoian npo- 

xjkizbbhSL BJsaex or BumejiexsmEX HenpojtyKTHBHHX macros, a 
TaKxe ot BpafflKaamx k ueuj z DepadezanuHxca c km jipyvex 

HSUpOJCTKTHBflHX y^JaCTKOB QBSBMBBB 093 Uma HTHpOBaHHE $UL7- 

pa-iBo ct OBHKa • IIpH 3tom yDpoiaaeTca TexHOJiorzH ycraHOBKZ 

15 X30CT0BHK0B C <£HJI3TpaMH H OHHEaCTCH 3atpatH Sa CTCT HCJUDO- 
TOHZH KOHCTpyKTHBHO-CJttOHHHX paasejXHHOTeJffifi fl BQOTeCHHX 

ycTpoflCTBp npHMefiaeuHZ npa ycvaaoBKe xboctoborob, a tekeb 

IX8M6 OTHpOBaHEfl ZX, KOTOpOfjy COUyTCTByXJT aBapHH Z 3ETp3TH 

speMem aa osm&Hze 3a?BepK0BaHHH neueraHoro pacrBopa. 
20 KpoMe toro, npejuaraeiiHfl cnoood no3BaraeT pacnmpan 

06JDECTB ero npZMeB6HZa 9 TOK K&& OH M0Z6T <JHTB BCBOJEbSOBaH 
K&K B ObcaKeHHOM, T3JC 2 B H606caxeHH0U CTB0JI6 CKB&S2EK, He- 
SaBHCHMO OT HaOHHHH 30H DOr^OmeHUH npOMHBOHHOfl mmcocTH, 

BQHonpoHBJieHHfl, H npaKmecKH (Sea qyrqecTBesHoro yueHBneaEH 
25 OTaweipa cKBauHH. 
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GOP^yJIA H30EPEEEHHH 

1. Cnocod 3aicairoiBaHHfl cTpoHTejacTBa cKaasaHK , bkjd- 
vampH 3 ceOfl BCKparne npo;nyKTHBHoro niiacTa (IB), cnycic a 
ycTaHOBicy b CKsasHHe (II) kojiohhh odcajWHX Tpyd (2) k xbo- 

5 ctOBHKa (3) c <pHjn»TpoM (4) c obecneneHHeM ex repMeiiraHoro 
coejuffleHna new codoa, b pa3o<5meHae HenpoayKTHBHHx ynacT- 
kob ot npoayRimHHX, o t j 1 1 a i) in i fi c h reu, tto 
cnycK b cKBafflffly (II) kojiohhh odcaaaux Tpyd (2) a xboctobe- 
jca (3) c $HnstpoM (4) oeymecTBJMM paaaeaBHO, a hx repue- 

10 TOTHoe coeaHHeHie ocymeciEra»T b cKBame (II), npz'STow 
no mbhmbb wepe oaay as Tpy<J (12) XBooTOBBiea (3) nepea ero 
cnywtoM b cKsaHEHy (II) Dpopumpy»T c o6pa30Bameu no i»eHi- 
mefl Mepe flsyx DpoaojaHHX ro$p (13) a mumanpuHecKHX koh- 
hob (25) c peswJaMH (26), a noone cnycKa XBOCTOBHKa (3) b 

15 cKBassHy (II) npo$EJOByi> ipydy (12) paanapanT sm ycTaHos- 

KH XBOCTOBBKa (3) B CRBaiHHO (II) H pa30dOBHHH HenpQjyKTHB- 

bhx oJiacTOB ot n pojty kthbhhx. 

2. Cnocod do B.I, ot JiUBMlIca tbm, no 
nocJis BCKpHTHH npojjyKTHBHoro onacra (18) b cRBasHHy (II) 

20 onyoitaDT xboctobhr (3) o lajatpoM (4) a ycTaHaBSHBarr ero 
. b nppnTKTHBKOM DJiaoTe (18) nyroi npaaaTBH no MeHMJefl Mepe 
oiHofl npofHjaHoa Tpyta (12) npa ee pacnmpeRHn a creBJce 

CEBaSHHH (II), a 3BT6U B OKBaHHHy (il) OnyCKBJDT KOXOHBy 06- 

eajmn: Tpyd (2), bbhhb& xoneo. Koropofi repMeiaroo coewuw»r 

25 C BepZHBM KOHHOM XBOCTOBHKa (3) . 

3. Cnocod no n.I, oTaa^anmafica tbm, too 
BBaiaae b craaaEfly (II) cnycKant ao nposyKtHBHoro macta 
(18) a ycr aaaBaaBaP T KoaoBay odcaamx ipy<J (2) , a aaiew noc 
jte BCKpHsaa nposyaTHBHoro turncra (18) b aero **epe3 wy 

30 jcoaoHHy cnycHaDT xbocsobbk (3) c sbjutpom (4) a npa pacnm- 
peaaa npo$aJttH0H TpydH (12) ycTaaaaaBBaur ero b CKBaaa- 
He (II), npa btom DpofaaBHyn Tpydy (12) npaamiam k cTeHae 
HHxaero aoHna kohohhh odcaaHHX Tpyd (2), odecneiaBaa ee 
repueiaqaoe coeaaHeaue c xboctobhkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbookfor Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing (he plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small fless than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner, the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to cany out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„ and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone fiom 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone fiom the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into die well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing foimation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement sluny or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 

i 
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Fig. 2 depicts the II-II cross section in Fig. I; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 1 7 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 1 8. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 



WO 95/03476 



PCT/RU93/00173 



-10- 

valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Pig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 1 2 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing foimation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation ( 1 8), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (1 8) by squeezing at least one shaped pipe (12) against the wall of well (11) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manna- to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this siring and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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Fig. I 
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Fig. 3 
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Fig. 5 
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